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Figure 1: Location of Mantash Gravity System
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census, announced in 2003% 98% of the population is ethnic Armenian, 1.2 % Yezidi, 0.5%
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MANTASH GRAVITY IRRIGATION SYSTEM
GENERAL LOCATION PLAN
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Hydro-geological conditions
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Calenlation of dust emission at digoino-loading works
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Calenlation of water use and wastewater collection for domestic needs
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Annex C: Incident Report Form

CONSTRUCTION OF MANTASH GRAVITY SYSTEM

1

z ! 1
+ | = 1
* ! 1
- TR
, | D " D$
1|9 C 7
4 I O e

0
0= 2
#1
! g 1
'
+ C 17
. ( :
- #1
, 1 #]
1| 1
41; 1 9 1
5 @ 9 1
g
@ ; 9 1
;@ o e The photos with appropriate descriptions should be presented as an
Attachment to the Incident Report

For MCA-Armenia use only

Date

Received by:

Decision/ Action made:
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Annex D: Check List of Potential Environmental and Social Impacts

;> B

nmn p !

1

10 :

6

nn 1

1N nn

For each environmental effect place a
cross (X) in one or two of the

columms

Positive impact likely

Positive impact possible

No impact likely

Negative impact possible

Negative impact likely

No judgment possible at present

Comments
N/A = Environmental effect is Not Applicable in this case

For detailed explanation refer to the correspondingly numbered sections

Jollowing this table

AN

&

o}

o)

]

T

1-1 Low flow regime

1-2 Flood regime

1-3 Operation of dams

N/A

Hydrology

1-4 Fall of water table

1-5 Rise of water table

2-1 Solute dispersion

2-2 Toxic substances

2-3 Organic pollution

Pollution

2-4 Anaerobic effects

N/A

2-5 Gas emissions

3-1 Soil salinity

3-2 Soil properties

3-3 Saline gronndwater

Soils

34 Saline drainage

3-5 Saline intrusion

Sell<| 5| [[s<|[5<|3<|s<|s<|x|x

4-1 Local erosion

4-2 Hinterland effect

4-3 River morphology

N/A

4-4 Channel regime

N/A

Sediments

4-5 Sedimentation

4-6 Estuary erosion

5-1 Project lands

Positive and negative impacts possible.

5-2 Water bodies

5-3 Surrounding area

Positive and negative impacts possible.

54 Valleys & shores

N/A

5-5 Wetlands & plains

Ecology

N/A

5-6 Rare species

<[] [x|x]x| [x|x

5-7 Animal migration

Short-term, during construction

5-8 Natural industry

6-1 Population change

6-2 Income & amenity

6-3 Human migration

x| ([x|><

6-4 Resettlement

See explanation below

6-5 Women’s role

6-6 Minority groups

Socio-economic

6-7 Sites of value

<[

6-8 Regional effects

6-9 User involvement

x|

6-10 Recreation

7-1 Water & sanitation

7-2 Habitation

7-3 Health services

7-4 Nutrition

7-5 Relocation effect

Health

7-6 Disease ecology

7-7 Disease hosts

7-8 Disease control

Se e[S < e [s<[s<[>< [

7-9 Other hazards

Mott
MacDonald



Comments

N/ A = Environmental effect is Not Applicable in this case

«
S
g
N I N
3 -
X él N &N 3 For detailed explanation refer to the correspondingly numbered sections
5 |y |19 |F |} |8 i
For each environmental effect place a § § I S > R Jollowing this table
BN R R
) N N N N
cross (X) in one or two of the = = RIS N X
B B S S 3 B
3 B N £0 3 S
colummns I~ I~ z z z b
A B C D E F
X
8-1 Pests & weeds X
o
g 8-2 Animal diseases X
\: 8-3 Agunatic weeds X
N
N 84 Structural damage X
8-5 Animal inbalances X
Number of crosses 0 17 | 36 6 7 0 Total possible = 53 (Unless positive & negative impacts)
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Annotated Questions from ICID Checklist, with Comments from the Checklist
1. Hydrological changes
3 =2 2"

Is the flow regime of the river substantially changed by the Project and its dams (by more than +/- 20% in low flow periods)? If
$0, does this change benefit or impair aquatic ecosystems, existing or potential downstream abstractions, hydropower, navigation or

recreational uses?

@ 2 @ " 11 2 0 2 2" @ 10 3
@ "2 ! ! [ @ ! 2 " !
@ ! 2 @ " ' 3D 2 2 ! [

11 o ! 20 2 ! " 2 !
! 3 " @ /7 / ! £l < 2! @ ! 21!
@ 0 ! ! "2 @ 3

3 / "

Is the flood regime of the river (peak discharge and stage, speed of flood waves, flood super-position with joining rivers, duration or
extent of floodplain inundations downstream) substantially changed by the Project as a result of changes in abstractions, retention
storage, reservoir releases, flood protection works, new road/ rail routs, river training or surface drainage works? If so, does this
change benefit or impair aquatic and flood-affected ecosystems, lead to an increase or decrease in flood damage or change land use
restrictions outside the Project?

e ! ¢ " - ! e " 11 2 ! ¢
"2 ! 1@ " 2" 2! () <
2 " 21 < rz2 1 ! " o ! 319 !
] " ! 3; 2 @
L C "0 L2 g e ! 2 6

" rr 3

+ !

Can modifications to the operation of any storage or flood retention reservoir(s) compensate for any adverse impacts associated with
changes in flow regime, whiles minimizing the losses to the Project and other users? Possible modifications affecting water quality
downstream, saline intrusion, the sediment regime of channels, the ecology of affected areas, amenity values, disease transmission or
aquatic weed growth shonld be considered (A separate environmental assessment of large reservoir(s) may be required.)

D 2 G 0 ! " 11 P §! P 2 L
0 ! 3
@ @ " 1T 2@ I <1 " @ "1
0 @ @ 2 I @ ! 1ol 5 3
Y 4 2

Does the Project cause a fall of the water table (from groundwater abstractions, reduced infiltration due to river training, drainage
or flood protection works)? If so, does this fall lead to increased potential for groundwater recharge (from seasonal rainfall) and
improved conditions for land use; or lead to depletion of the groundwater system, affecting wells, springs, river flows and wetlands?

2 nr @ - @1y 1 @ 0 e
1@ 2 ! @ 0

N A Lot 2 e > ! @ - g2
0! Q 1 (@ ! 2 19 ! I <11 @
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Does the Project canse a rise of the water table (from increased infiltration or seepage from irrigation, seepage from reservoirs and
canals, or increased floodplain inundation)?  If so, does this rise lead to improved yield of wells and springs and improved
capillary rise into the root Zone; or lead to water logging of agricultural or other land in the Project area or vicinity?

60 11 1 2 men nmi2 ! ! " LI !
! @ L @ > ID el 11l LI 2
2! @ 10 < " " ! @ 3 2 <@ ! @ > 3
@ n1 0 ! ! > < 1l " |

2 nir2 ! ! @ o @ ! ! !
! 3

2. Organic and inorganic pollution

3 1 1

Are the Project and its dams leading to changes in the concentrations of organic or inorganic solutes in the surface water due to
changes to the pattern of water abstraction and reuse in the basin or flow regulation? If so, do the changes benefit or impair
biological communities or domestic, agricultural or industrial water users in the basin?

B I'" ! 1@ 0! 2 1 0" rr 3
3 o ! 1! !

Are significant levels of toxic substance accumnlating or being introduced, mobilized and transmitted due to the construction and
operation of the Project and its dams, or are levels being reduced? Substances such as pesticides, herbicides, hydrogen supplied, oil
derivatives, boron, selenium and heavy metals in irrigation supplies or surface, draining and ground waters should be considered.

9 P ! " ! ! ! ! ) !
1 11 1 " @ D( ] "l
g 0 ! o' ! @ <12 10 0!
@ ! e " 2 ! e e e 2 @
/ / ! " rm"oe! ! @ @ ) U
o < I ¢ oo 20 0 13
Pt P 0o ! 1 12 @ 6 ;! !
KK " ! @ P el ! ! S
" ! I 12 ! I
"< Pl " ! 2 ! 12 !
20 @ ' ! 1ol " 2 Kl 2 Kko" 2 3
M "

Are nutrients, organic compounds and pathogens being reduced or introduced and concentrated, due to the Project, its dams and
its associated domestic settlements?  If so, does the change result in a reduction or increase in environmental and water use
problems in the Project area or downstream (in rivers, canals, reservoirs, and lakes, evaporation wet lands, depressions, deltas,
estuary regions) or in the groundwater?

9 ! U ! " ! ! ! I I3 #
[ A ! ! <" e " 1! n I
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Is the Project reducing or creating anaerobic conditions or entrophication in any impoundments, natural lakes, pools or wetlands
due to changed input or accummulation of fertilizers, other nutrients and organic matter or due to changed water quality resulting
[from dams, river abstractions and drainage flows?

B3
- tle 1 1

Is the Project, either directly of through associated industrial processing, cansing decreased or increased gas emissions which

contribute to air pollution (O3, SOs, H2S, NO., NHy, etc) or the greenhouse effect (CO2, CHy, NO,, et)?

91 ! ! " U ! ! e "0 " ! !
9 < no @ 2 ! "3 12
! 0 0 4] ! 3
! "0 ! (] " I 2 @
L 0 G Q@ 3
3. Soil Properties and salinity effects
+3 !

Is the Project leading to progressive accummulation of salts in the soils of the project area or the vicinity because of prevailing high
salt content in the soil, the groundwater, or the surface water; or can a progressive leaching effect be expected?

! <! " 2 ! 2 12 ! @ > 3
! ! 0 @ ! ! > 3
) !

Is the Project leading to changes in soil characteristics within the Project area or the vicinity due to such activities as irrigation, the
application of fertilizers or other chemicals, cultivation practices or dewatering through drainage? Changes which can improve or
impair sotl structure, workability, permeability, fertility association with nutrient changes, hummus content, pH, acid soleplate or
bard pan _formation or available water capacity should be considered.

D ni2 1o > P11 2 112
20 6 S S T " 12 t@ !
@ ! "Q 6 2 A TR
1@ 12 G 1@t on
4+ "2

Are changes to the rates of seepage, percolation or leaching from the Project and its dams increasing or decreasing the
concentrations of chlorides, nitrates or other salts in the groundwater?

@ ! ! " 2 @ e I > 3
+3* "

Are changes to the concentrations of chlorides, nitrates or other salts in the runoff or drainage water from the Project area in
danger of affecting biological communities or existing or potential downstream users (particularly during low flow conditions)?

@ A I B ¢ 1o 3
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+3- 9 1

Are the Project and its dams leading to changes in saline water (sea water) intrusion into the estuary or into groundwater due ot
changes in low flow, groundwater use, dredging or river training? If so, are the changes likely to affect biological communnities and
water users in the Project vicinity and other areas?

B3

4. Erosion and sedimentation

*3 = !

Is increased or decreased soil loss or gully erosion being caused within or close to the Project area by changes in land gradient and
vegetative cover, by irrigation and cultivation practice, from banks of canals, roads and dams, from areas of cut and fill or due to
storm drainage provision?

6 ! " 0 " P ; ¢ !
Lo " oo " rooer ! 2 " 0 B

B 0@ '@ "12 20 ! 0 Lo 02 11 1
oo g ! 1

! ! 13

*

Are the Project and its dams leading to changes in natural vegetation, land productivity and erosion through changes in
population density, animal husbandry, dryland farming practices, forest cover, soil conservation measures, in the region?

9 1 "@ G " " 2 <0 12 " 20"0
! ! " 2 " e 2 ! ] r
It B9 2 I 0! 13

*3+ @ "

Is the regime of the river(s) changed by the Project and its dams through changes in the quantity or seasonal distribution of flows
and flood peaks in the river(s), the abstraction of clear water, changes in sediment yield (caused by 4.1 and 4.2), the trapping of
sediments in reservoirs or the flushing of sediment control structures? 1If so, do these changes benefit or impair aquatic ecosystems
or existing or potential users downstream?

2 " 2 @ " 1 1 > 1@ 0 2 !
! 2 e 2 ! !

! !
! ! " 12 @ " I 2 rro21

*F* @ ! !

Is sconring, aggradation, or bank erosion in the river(s),endangering the Project’s river beadworks, offtake structures, weir or
pump inlets, its canal network, drainage or flood protection works, the free flow of its drainage system or structures and
developments downstream?  Consider effects associated with changes noted in 4.3 as well as those cansed by other existing and
Pplanned upstream developments.

B 3

*3

Are the changes noted in 4.1 — 4.4 causing increased or decreased sediment deposition in irvigation or drainage canals, hydraulic
Structures, storage reservoirs or on cultivated land, either via the irrigation systems or the river(s)?  If so, do these changes benefit
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or impair soil fertility, Project operation, land cultivation or the capacity and operation of reservoirs?

D 2 G @ " 11 P 19 ! ID ! @
I " I 3@ ! o ! 0 2
! @ " 11 1- 3D ! @ ! nmrao ! @ "@
0] iB @ '@ 2 0] ! ! 11
o xe @ ¢ 1 X
2 <1 1 1@ 1! "0 @ ! @ ! I [
20 ! ! ! ! 2 " " @ 3@ n2 !
L ! nm 120 ! " K 2 ] !
(] ] ! B9 1 ! 1@ ¢ "2
¢ 1m I @ @ > 13
=3, 6! !

Are the Project and its dams leading to changes in the hydrological or sediment regimes of the river which can affect delta
Sformation or estuary and coastal erosion? If so, do these changes benefit or impair aquatic ecosystems (estuarine or marine), local
habitation, navigation or other uses of the estuary?

B3
5. Biological and ecological changes

Is the Project, its dams or its associated infrastructure cansing substantial and permanent changes (positive or negative) within the
habitats listed in 5.1 — 5.5¢

®  natural ecology (habitat, vegetation, terrestrial animals, birds, fish and other aquatic animals and plants),

®  areas of special scientific interest

*  lbiological diversity

Include the likely ecological benefit of any new or modified babitats created and of any protective or mitigation measures adopted
(such as nature reserves and compensatory forests).

@ o0 2 1 N 0 : 0 1!
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* H IMig !

River and canal banks, lake, reservoir and sea shores and the offshore marine environment.
B 3

-3- D M !

Floodplains or permanent wetlands including deltas and coastal swamps.

B 3
-3, ! !
Is the existence of any rare, endangered or protected species in the region enhanced or threatened by the changes noted in 5.1-5.52
e/ 7/ ! 6 ! kK @ Pl 0 #
20 @ 0 " 3 U 0 # !
0 LH B ! n # 2 & X ! 0 'e
§ 10 I<# 0 '0¢ ! I # 0 =1 ! TH# OO0
! (] 2 12 (] ! @!! 13
(@ G 11 1 ] @ ] @
! e" rro3qe A " cCB ! B "1+
- "o ¢ "t @) 2 <0 ! ! 2 1 0
" 11 I I 0 B 2 I 3

Does the Project, its dams or new road/ rail routes affect the migration patters of wild animals, birds or fish? Make allowance
Jfor the compensatory effect of any additional provision within the Project (canal crossings, fish passes, spawning locations, resting
or watering places, shade, considerate operation).

@ 1o " ! e! @ 19" 1 !
N PO 1ol @6 ;2

4 B !

Are commercial or subsistence activities depending on the natural terrestrial and aquatic environment benefited or adversely
affected by the Project through ecological changes or changes in human access?  Changes affecting such activities as fisheries,
barvesting from natural vegetation, timber, game hunting or viewing and honey production should be considered.

60 ! ! ] ] 3
6 Socio-Economic impacts
Introduction
(¢ " U ! ! 20 0 @A " " CD$
@ I< " @ @ + ! 2 @ L1 2 3 "
! @ ! o6 'e ! @ ! [ 3
1020 @ 0 10 2 RN
2 0] > e e 2" U 2 ] " 2 ! ¢
2 "0 0 0] ! @ 13
’3 : @ "
Is the Project cansing significant demographic changes in the Project area or vicinity which may affect social barmony? Changes in
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population size/ density and demographic/ ethnic composition should be considered.
= 120 ! ¢ > ! " !

Is the Project introducing significant economic/ political changes which can increase or decrease social harmony and individual well-
being?  Changes in the general levels of employment and income, in the provisions of local infrastructure and amenities, in the
relative distribution of income, property values and Project benefits (including access to irrigation water) and in the demand for
labor and skills (particularly in relation to faniily/ political hierarchy and different sexes and social groups) should be considered.

! e '@ 0 " @ q 0
! 10" 11 > 2 1" 0] ! LI

13+

Has adegnate provision been made for any temporary or migratory population influx to avoid social deprivation, bardship or
conflicts within these groups or between the permanent and temporary groups? Human migration arising both from the demand
Jor skills/ labor during construction and from the requirements for seasonal agricultural labor should be considered.
B > 0 " @ ! ! 1G > 139 1
@ " @ O ! n n 3
,3* !
Has adeguate provision been made for the resettlement, livelihood and integration of any people displaced by the Project and its

dams or losing land, grazing or other means of income due to the Project?  Also, bas adequate provision been made for the

subsistence farming needs of people settled on or associated with the Project?
2 I 0 U ] 0" U 12 11 !

!".@!.! . 0] ! @ ! .! ]
! el 0 @ 2 3 12 "
; 0

Does the Project change the status and role of women (positively or negatively) in relation to social standing, work load, access to

income and heritage and marital rights?

9 2 @ 0 12 1 @ ! 19 " 1«
> 10 @1 ! 2 3

o |
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Are the Project and its dams cansing changes to the lifestyle, liveliboods or habitation of any social groups (particularly minority
groups) leading to major conflicts with, or changes to their traditional bebavior, social organization or cultural and religious

practices?

9 2 0 ] 12 1 0 0" LI 10
" 13

,o1 ! H

Is access improved or hampered to places of aesthetic and scenic beauty, sites of historical and religious significance or mineral and

palaeontological resources? Also, are any such sites being destroyed by the Project?

9 2 @ @ 2 1 @ 0! e ! 1 ¢A

[0 "0 ! e 2 I e! 2 Kk 1o 1@
211 20 @ ! @ " o3

A " 6 !

Are the economic, infrastructural, social and demographic changes associated with the Project likely to enhance, restrict or lead to
unbalanced regional development? Also, has adequate provision been made for new transport, marketing and processing needs

associated with the Project?

.35 $! 9

Has there been adeguate nser and public participation in project planning, implementation and operation to ensure Project success
and reduce future conflicts?  The potential for incorporating within the Project existing systems of land tenure, traditional
irrigation, and existing organigational and sociological structures and for the provision of new or extended facilities for credit,

marketing, agricultural extension and training should be considered.

@ ! 10" 1ro21 1" 24 ! A
"ICD$ @ 0 ! Nk "0 " Q! @ > 1ol
! 12 e /7 7/ ! 6 20 0
! " ! e > 3 ! !
0 0 < @ 0 " ¢ @
P 0" 'y b 0 " re
2 " If ! ! " @G B
3.

Are the Project and its dams creating new recreational possibilities (fishing, hunting, sailing, canoeing, swimming, scenic walks,
ete) and are existing facilities impaired, preserved or improved?

(¢ ! > 12 @ e 3
7 Health

Consider each of the items 7.1-7.9 in relation to the local population, the labor force during construction and their camp followers,
the resettled and newly resettled populations and migratory labor groups.

! 2 1 @ 9 " I I @ " !
e @ @ ! ¢ o ! "e

Mott
1* MacDonald



10 - ! 6

! 2 20 ! @ [N !
no1ro@ 3! v ! @6 ;200! !
@ ! 1 @ 0 1 ] 3 @ ] [
.o . | ! 2 1
9 @ " o @ <@ "@ ! <@ e @
@r! @ ! @ ! @99 @ ! 69 1}
8 Ecological Imbalances
43 o1TM2

Are crop pests or weeds likely to increase or decrease (particularly those favored by irrigation/ drainage/ flood control) affecting
_yields, cultivation and requirements for pesticides or berbicides?

" G Kk 1 ] " U 2 @" 20 @
2 ! U
- 11 0 L " 0 I <@
@ 11 l@ I " @ ] 3
/1 I I " I 2 O R I B
12 @ P 1 0 ! 0 1 2 T
! U
43 11y
Are domestic animals in the Project or vicinity more or less exposed to hazard diseases and parasites as a result of the Project and
its dams?
B 3
43+ G 2 |1

Are reservoirs, rivers or irrigation and drainage canals likely to support aquatic vegetation or algae? If so, can these plants be
harvested or controlled, or will they reduce the storage/ conveyance capacity, interfere with the operation of hydraulic structures or
lead to oxcygen-oversaturated or anaerobic water bodies?

! @ " rr 2 @ e 2
G 2 1 @ 3

43* "1

Is there a danger of significant damage being caused to dams, embankments, canal banks or other components of the
irrigation/ drainage/ flood control works through the action of plants and animals (including rodents and termites) favored by the
Project?
9 ! <@ o " 11 2 "l

! " @ 3
43- !

Does the Project canse o0logical imbalances (insects, rodents, birds and other wild animals) through habitat modification,
additional food supply and shelter, extermination of predators, reduced competition or increased diseases?

B 3 " @ "'2 " 10 " ! 2
" " 3
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Annex E: List of references
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Annex F: Meetings and consultations held and preliminary agreements obtained by the
FS/FD consultant during the preliminary design phase
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